Humans inhabit almost every continent and island capable of supporting them, and the history of how our ancestors reached these places has an endless fascination for us. But one place stands out above all others: Rapa Nui, located in the Pacific and one of the most remote islands on Earth. When Dutch explorers led by Jacob Roggeveen searching for a hypothetical southern continent arrived on Easter Day 1722, they encountered thousands of inhabitants, a few of whom they killed or wounded, and the enigmatic giant statues that the island is famous for. They named it 'Paasch-Eyland' or 'Easter Island'. They thus set the scene for centuries of speculation about the origin of these inhabitants (Figure 1 ), the Rapanui, a question that geneticists now consider to lie within their domain. A paper in this issue of Current Biology [1] presents the most detailed genetic analysis of the Rapanui so far, and for the first time unambiguously identifies Native American, as well as Polynesian, ancestry dating to the period before European contact. Supporters of the generally discounted claims of Thor Heyerdahl for the importance of an American influence on Rapa Nui [2] might therefore wonder if his ideas are now vindicated. We will see that the answer is 'probably not': 'discovery' of the Americas by the Rapanui is more likely than the opposite. Trans-Pacific contact with America, like trans-Atlantic contact during the Viking period, was clearly an important factor in human affairs well before the European colonial era.
After 1722, the fate of the Rapanui was a well-documented continuation of abuse by outsiders and internal conflict, adding up to one of the most tragic episodes in human history. Among the low points were the Peruvian slave raids in the 1860s during which over half of the Rapanui population was kidnapped and enslaved. When the survivors were repatriated, they carried smallpox with them, while tuberculosis was introduced by whalers and missionaries at around the same time, leading to devastating epidemics. By 1877, there were only 111 survivors [3] , who are the sole native ancestors of all later Rapanui. While their numbers have increased since, the Rapanui now form a minority in the current population of the island, greatly outnumbered by later immigrants.
The earlier history the Rapanui, however, is less well understood. After much debate in the twentieth century, it is now generally accepted that the first people to colonize Rapa Nui were Polynesians during their great expansion 1190-1290 AD (Figure 2 ), which also reached Aotearoa (New Zealand) and Hawaii [4] . Support for their Polynesian ancestry comes from archaeology, as well as cultural and linguistic links [3] -the Rapa Nui language, for example, is a member of the Polynesian language family -and also from genetics. Early genetic studies examined a small number of individual loci. For example, ancient mtDNA from 12 pre-contact Rapanui bones was typical of Polynesians [5] , and among 48 Rapanui samples collected in 1971, the mtDNA was Polynesian, while the Y chromosomes represented a mix of likely Polynesian and European origins [6] .
There were, however, several hints that a Polynesian origin was not the whole story. Most compelling is the case of the sweet potato. This important food plant is native to South America, but not Polynesia. Yet, there is strong archaeological evidence for its presence in Polynesia, including Rapa Nui, before European contact [7] . As it could not have reached Polynesia by natural means, it must have been transported by early humans. In addition, previous studies of Rapanui HLA alleles identified alleles that were otherwise largely specific to Native South Americans [8] . Their presence alone did not show at what time these alleles reached Rapa Nui, although genealogical evidence indicated a date before the Peruvian slave raids in the 1860s. In the last few years, the power of genetic analyses has increased enormously, and these intriguing possibilities called out for re-analysis using more up-to-date techniques. The current study by Moreno-Mayar et al. Low DNA quantity and quality appear to have determined the strategy, making whole-genome sequencing impractical, but permitting whole-genome genotyping, which provides less information but is possible to perform on even trace samples. After careful quality control, which included excluding closely related individuals and those with low-quality genotypes, just eight Rapanui were left (along with many samples from other populations for comparisons). These samples provided information from 654,452 single nucleotide polymorphisms (SNPs) in the genome, the frequencies of which vary between populations, and were sufficient to provide major new insights into Rapanui genetic history.
The new data confirmed the predominantly Polynesian genetic background of the Rapanui, as expected from the earlier more limited analyses, as well as around 16% European admixture, also as expected. But there was a novel additional feature: about 8% Native American contribution, specific to the Rapanui and not observed in any of the other Polynesian populations examined. This confirmed the finding from the HLA alleles, but again did not itself indicate when the admixture took place. However, more detailed analyses of the data were informative: in a mixed population -here Polynesian, Native American and European -each individual is a mosaic of genomic segments from each of these ancestries. Over time, the characteristics of the segments change: they become smaller, as recombination breaks them down; also, a novel approach developed for this study, individuals in the population become more even in their proportion of each ancestry. These approaches revealed relatively long European segments in quite variable proportions between individuals, suggesting European admixture just a few generations ago, 1850-1890, consistent with the historical evidence and thus providing an internal validation of the genetic approach. The major interest, however, was in the Native American segments. These were shorter and more even in proportion between individuals, suggesting that Native American admixture took place around 1340, with a confidence interval of 1280-1495. This is a century or two after the initial Polynesian colonization, but well before European contact, thus providing strong evidence for migration(s) between Rapa Nui and America before European contact.
The authors provide the first of what will doubtless be many speculations about the nature of this contact. Was it one-way, with Native Americans sailing or drifting to Rapa Nui, deliberately or accidentally, and staying there, mixing with the existing Polynesian population? Or was it Polynesians sailing to America and returning with partners? In either case, how many Americans would have been involved, and which part of America did they come from? Was this the contact that also introduced the sweet potato to Polynesia? We do not yet have answers to any of these questions. But as the Polynesians were renowned for their oceanic sailing skills, illustrated by their colonization of Rapa Nui, Aotearoa and Hawaii, while the Native Americans were not, a Rapanui return voyage seems more likely (Figure 2) . Some of the other questions can be addressed in future studies, genetic and non-genetic. Possible sailing routes can be modelled [9] . Detailed comparisons of the Native American genomic segments in the Rapanui with Native American populations from South America can suggest a most likely source, and their diversity may provide information about the number of contributors. Sequence data would provide a better starting point for all of these genetic analyses, and just needs new samples. However, much information has been lost from the modern population because of its previous reduction to 111 survivors, and whole-genome ancient DNA sequences should be a priority.
If early Polynesians or Native Americans were voyaging across the Pacific and populations were mixing, are the Rapanui the only example? The sweet potato had a pre-Columbian distribution in Polynesia far beyond Rapa Nui [7] , demonstrating contact that might have included human gene flow. There are also other hints from human genetics. Another study [10] in this issue of Current Biology involving several of the same authors shows that two pre-nineteenth century members of the Botocudos Native population from Brazil are genetically entirely Polynesian, although the way in which these individuals arrived in Brazil remains unclear. Recently, a Y chromosome haplogroup otherwise unknown in Native Americans but typical of East Asians was reported in two Native Ecuadorian populations [11] . Was this the result of direct prehistoric gene flow between East Asia and South America? Genetic analysis of both modern and ancient samples is reinvigorating thinking about ancient Pacific travel and the next few years will surely produce new and exciting developments. It remains unclear whether this was a one-way journey by Native Americans, or a return journey by Rapanui, although the latter seems more likely.
